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CIRCUIT MODULE FOR MOTOR VEHICLES 

Priority 

[0001] This application claims foreign priority of the German application 

DE 10260242.5 filed on December 20, 2002. 

Technical Field of the Invention 

[0002] The invention relates to circuit modules for motor vehicles, having a 

housing accommodating a motor vehicle circuit and having a contact wire brought out 
of said housing, said contact wire being connected to said motor vehicle circuit. 

[0003] The invention further relates to an arrangement for contacting the 

contact wire. 

Background of the Invention 

[0004] A circuit module of this kind is known from DE 199 07 949 Al. The 

known circuit module is a motor vehicle control unit comprising a metal base plate on 
which a ceramic carrier is disposed. On the base plate there is additionally a flexible 
circuit board surroxmding the ceramic carrier on all sides. The flexible circuit board is 
wire-bonded to the electronic circuit disposed on the ceramic carrier. On the circuit 
board there is disposed a sealing ring running round the carrier and surmounted by a 
housing lid covering the circuit board. In the assembled state, the housing lid is riveted 
onto the continuous sealing ring, thereby pressing it onto the flexible circuit board. As 
the flexible circuit board and the seahng ring completely surround the carrier, the 
carrier is made oil-tight, the circuit disposed on the carrier being contactable using 
conductor paths implemented in the flexible circuit board. 

[0005] The known circuit module is particularly suitable for incorporating an 

electronic circuit into the engine or transmission of a motor vehicle. For in addition to 
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being able to operate over a wide temperature range of -40 °C to 150 °C, it also 
provides a high degree of vibration resistance. 

[0006] One disadvantage of the known circuit module is the high cost of the 

flexible circuit board, as this circuit board is generally manufactured from expensive 
polyimide. Material with this composition is generally known, for example, under the 
trade name KAPTON. 

Summary of the Invention 

[0007] Based on this prior art, the object of the invention is to create a circuit 

module for accommodating circuits in the automobile field which can be less 
expensively manufactured compared to the prior art. The object of the invention is 
additionally to specify an arrangement for contacting the circuit modules. 

[0008] This object can be achieved by a circuit module for motor vehicles, 

comprising a housing accommodating a motor vehicle circuit and comprising a contact 
wire brought out of said housing, said contact wire being connected to the motor 
vehicle circuit, wherein the contact wire is brought out of the housing through a 
housing wall surface enclosing the contact wire and that the contact wire passes 
through an elastomeric seal which seals the wall surface against oil and splash water. 

[0009] The seal can be made of a polyimide-based material or an epoxy-resin- 

based material. The seal can be positively locked in the wall surface of the housing. 
The contact wire can be positively locked in the seal. The seal may cover an opening 
in the wall surface and surmovmts a sealing ring running around the opening. The seal 
may be implemented in a compression element which can be pressed into the wall of 
the housing. The seal can be implemented as a male connector containing a plurality 
of contact wires. 
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[0010] The object can also be achieved by a circuit module for motor vehicles, 

comprising a housing accommodating a motor vehicle circuit and comprising a contact 
wire brought out of said housing, said contact wire being connected to the motor 
vehicle circuit, wherein the contact wire is enclosed by a glass seal disposed in a 
compression element which can be inserted in the wall surface of the housing. 

[0011] The object can also be achieved by an arrangement for contacting 

contact wires of an automobile circuit module, comprising connecting leads and 
contact pins, wherein the connecting leads comprise conductors reinforced by 
extruded ribbons and are connected to the contact pins. 

[0012] The object can furthermore be achieved by a method of manufacturing 

a circuit module, comprising the steps of: 

[0013] - providing a module housing having a base plate; 

[0014] - providing at least one opening in said base plate; 

[0015] - placing an electronic circuit inside said housing on said base plate, 

[0016] -providing a sealing element which includes a connector for providing 

electrical connection, 

[001 7] - sealing said opening with a seal element, and 

[0018] - connecting said connector with said circuit. 

[0019] The seal can be surrounded by a compression element and can be 

manufactured of a polyimide-based material, an epoxy-resin-based material, or of 
glass. The opening may receive a seal with a single connector or multiple connectors 
separated from each other through the seal. The method may further comprise the 
steps of: 
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[0020] - providing a connecting lead, wherein the connecting lead comprise at 

least one conductor reinforced by extruded ribbons, and 

[0021] - connecting the conductor with said connector to establish an electrical 

connection with the electronic circuit. 

[0022] In the circuit module, the contact wires are not brought out of the 

housing in a flexible circuit board having an extended surface area as in the prior art. 
Instead the contact wire is brought out through an opening formed in the wall surface 
of the housing, said opening being made tight using a seal made of a duroplastic or 
elastomeric material. An expensive flexible circuit board is not therefore required for 
the circuit module. The very expensive material required for the seal is concentrated 
more on the sealing area where it ensures the tightness of the openings in the wall 
surface. It is therefore likely that devices constructed in this way for accommodating 
motor vehicle circuits can be manufactured at lower cost compared to the prior art. 

[0023] In a preferred embodiment, the contact wire is positively locked in the 

duroplastic or elastomeric seal. The duroplastic or elastomeric seal can also be 
positively locked in the opening. These measures ensure that the contact wires are 
fixed in position with respect to the housing. 

[0024] In a further preferred embodiment, the opening in the housing is sealed 

by a cover made of a duroplastic or elastomeric material surmounting a sealing ring 
disposed on the wall surface. A large number of contact wires can be brought out 
through said cover. Covers implemented in this way can be manufactured separately 
fi'om the rest of the housing. The cover with the contact wires can then be mounted on 
the openings provided for the purpose and fixed in position when the motor vehicle 
circuit is assembled. 

[0025] In a fiirther preferred embodiment, the contact wire and the seal are 

implemented in a compression element which can be pressed into a cutout in the wall 
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of the housing. Press-fit connections of this kind have the advantage that no additional 
fixing means are required. For this embodiment, fiised glass can also be used for 
sealing the contact wires. 

[0026] At final assembly, the contact wires are preferably brought into contact 

with connecting leads having conductor paths embedded in extruded ribbons. Leads of 
this kind have low mass, thereby reducing the vibration loading of the contact wires. 

Brief Description of the Drawings 

[0027] The invention will now be explained with reference to the 

accompanying drawings: 

[0028] Figure 1 shows a cross-sectional view of a circuit module for 

motor vehicles; 

[0029] Figure 2 shows the circuit module firom Figure 1 viewed fi-om 

below; 

[0030] Figure 3 is an enlarged cross-section showing the penetration of 

the contact pin through the wall of the circuit module firom Figure 1 ; 

[0031] Figure 4 shows a cross-section through another embodiment of 

the penetration of the contact pin through the wall of the circuit module; and 

[0032] Figures shows a cross-section through another modified 

embodiment of the penetration of the contact pin through the wall of the circuit 
. module. 

Detailed Description of the Preferred Embodiments 

[0033] Figure 1 shows a cross-section through a circuit module 1 

accommodating, for example, a circuit for controlling a motor vehicle engine or 
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transmission. The circuit is disposed on a carrier 2 located on a base plate 3. The base 
plate 3 is surmounted by a cover 4 which seals the carrier 2 against oil and splash 
water. In the base plate 3 there are provided openings 5 and 6 through which the 
contact pins 7 are brought out. The contact pins 7 are connected via bond wires 8 to 
the circuit implemented on the carrier 2. The openings 5 and 6 are sealed by seals 9 
and 10, respectively, which will be described in detail below. 

[0034] Figure 2 shows a view of an underside 11 of the circuit module 1. 

Whereas the openings 5 are bores of circular cross-section, the opening 6 is 
implemented as a slot and the seal 10 is in the form of a male connector comprising a 
plurality of adjacently disposed contact pins 7. 

[0035] Figure 3 shows a cross-section through the opening 5 of the circuit 

module 1 from Figure 1. The opening 5 is made tight by means of the seal 9 which is 
positively locked in the opening 5 via lugs 12. In addition, the contact pin 7 has a 
collar 13 by means of which the contact pin 7 is anchored in the seal 9. Instead of the 
lug 12 and collar 13, there can also be provided recesses in the base plate 3 and the 
contact pin 7 through which the contact pin 7 is positively locked in the seal 9 and the 
seal 9 positively locked in the opening 5. In addition, it is also possible to fiiction-lock 
the contact pin 7 in the seal 9. 

[0036] During manufacture of the circuit module 1, the contact pins 7 are 

bonded or cast into the base plate 3. 

[0037] Figure 4 shows a modified embodiment in the form of a seal 10 

implemented as a male connector. The seal 10 extends inside the circuit module 1 over 
the opening 6 in the base plate 3. The seal 10 holds the contact pin 7 via recesses 14 
on the contact pin 7, thereby positively locking the contact pins 7 in the seal 10. 
Friction locking is also possible between the contact pin 7 and the seal 10. 
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[0038] The seal 10 additionally overlies a sealing ring 15 running round the 

opening 6 and is suitably fastened to the base plate 3. For example, the seal 10 can be 
latched to the base plate 3. A particularly secure connection between the seal 10 and 
the base plate 3 is obtained if the seal 10 is riveted to the base plate 3. To prevent the 
sealing ring 15 from being pressed out, a stop 16 is implemented on the seal 10. 

[0039] The seals 10 are preferably produced by injection molding, the contact 

pins 7 being cast into the seal 10 during this process. The seals 10 are then only 
mounted on the openings 6 during final assembly. 

[0040] Figure 5 shows another embodiment of a seal 17 which holds the 

contact pin 7 in a compression element 18. Said compression element 18 is a so-called 
self-clinch plug which is pressed into the base plate 3 in such a way that the material 
of the base plate 3 flows into recesses 19 under a cutting collar 20. This therefore 
produces a positive fit between the compression element 18 and the base plate 3. The 
compression element 18 can be implemented as a single plug with a single contact pin 
7 or as a male connector with a pluraUty of contact pins 7. 

[0041] The seals 17 are preferably produced by injection molding, the contact 

pins 7 being cast into the seal 10 during this process. The seals 10 are then only 
moxmted on the openings 6 during final assembly. 

[0042] Figure 5 additionally shows a preferred embodiment of a connecting 

lead 21 which has conductors 23 embedded in extruded ribbons 22. A connecting lead 
21 of this kind has a low mass so that the vibration loading of the contact pins 7 is 
much lower than when using conventional leadframes. 

[0043] Duroplastics or elastomers are envisioned as materials for the seals 9, 

10 and 17. In particular, polyimide- or epoxy-resin-based materials should be used. As 
the plastic is limited to just the area of the seals 9, 10 and 17, only a small amount of 
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material is used for the seals 9, 10 and 17. The seals 9, 10 and 17 can therefore be 
inexpensively manufactured. 

[0044] In a modified embodiment of the seal 17, glass into which the contact 

pins 7 are sealed is used for this purpose. 

[0045] In particular the seals 10 and the compression element 18 with the seal 

17 can be manufactured separately from the circuit module 1. During manufacture of 
the circuit module 1, the seal 10 implemented as a male connector and the 
compression element 18 provided with the seal 17 are then mounted on the base plate 
3. 
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